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Description

[0001] The present invention relates to a technique ca-
pable of, when a drive motor is locked as a result of the
rotation of a mirror rotation unit being mechanically
locked in a power-folding mirror, correctly detecting this
locked state.
[0002] A power-folding mirror constitutes an outer mir-
ror (mainly a door mirror) for a vehicle, and is constructed
so that a mirror rotation unit (mirror housing and a part
that rotates together with the mirror housing) is rotation-
ally moved from a return position (use position or extend-
ed position) to a folded position, and also is rotationally
moved from the folded position to the return position by
means of driving a motor. The rotation of a power-folding
mirror usually starts as a result of a motor being started
by a driver’s switch operation in the vehicle. Upon the
start of the motor, the mirror rotation unit automatically
moves from the return position toward the folded position
(or from the folded position toward the return position) .
When this movement is mechanically locked by a stopper
at the end position of the movement (the folded position
or the return position), the locking is detected and the
driving of the motor is automatically stopped.
[0003] For a method for detecting locking of a motor
for a power-folding mirror, a method utilizing a value of
current flowing in the motor (for example, the method
described in Japanese Patent Laid-Open No. 8-40146
corresponding to GB 2292231 A) is commonly used. In
other words, the value of current flowing in a motor during
power being supplied to the motor becomes greater (i.e.,
lock current flows) when the motor is locked, compared
to when the motor is not locked. Utilizing this principle,
the current flowing in the motor is converted into a voltage
via a resistance provided in the power supply line and
monitored, and when the voltage value crosses a prede-
termined threshold value set to a voltage between the
voltage when the motor is locked and the voltage when
the motor is not locked, the motor is determined as being
locked and then the power supply to the motor is halted.
[0004] Capabilities required for a power-folding mirror
include ensuring the operation under every combination
of a temperature in a predetermined temperature range
(for example, -30°C to +80°C) and a drive voltage in a
predetermined drive voltage range (for example, 8 V to
15 V). However, current flowing in the motor greatly fluc-
tuates within this operation-ensured range whether the
motor is rotating or locked, and it also greatly changes
depending on the motor type, and accordingly, it is diffi-
cult to set an optimum threshold value for determining
whether or not the motor is locked. In particular, when
the difference between the current during the motor being
operated and the current during the motor being locked
is small, the threshold value setting is further difficult.
Therefore, in order to avoid a phenomenon in which the
mirror rotation unit stops in the middle of rotation because
of an erroneous determination regarding whether or not
the motor is locked, the setting may be configured so that

power will continuously be supplied to the motor for a
while even when the motor has been determined as being
locked. However, in this method, even when a motor is
actually got locked, the motor is continuously supplied
with power for a while, so lock current will continuously
flow for a lang period of time, causing damage of the
motor. Also, in a method in which whether or not the
motor is locked is determined based on lock current, the
threshold value must be set for every design change in-
volving a change of motor, and thus, threshold value set-
ting has been troublesome.
[0005] JP05319290 defining the preamble of claims 1
and 2 discloses a motor driving device built in a motor
current output device which is constituted of an H bridge
circuit equipped with four power MOS.FETs, and a volt-
age selector switch which selects the voltage measure-
ment place on the basis of the selection signal of the
motor current output device. Accordingly, in any case
where the revolution direction of the motor is normal or
reverse, the measurement of the power voltage is ena-
bled, and the motor lock can be detected even after the
turning-ON operation of an ignition key.
[0006] EP 0812753 discloses a method of detecting
the angle of rotation of a DC motor including the steps
of: driving the DC motor with a predetermined torque for
a predetermined period of time which is selected so that
the angular acceleration of the DC motor is substantially
constant during the above period of time; and calculating
the angle of rotation of the DC motor from the driving time
period and the voltage generated by the DC motor after
the driving of the DC motor is stopped.
[0007] The present invention has been made in view
of the aforementioned paints and is intended to provide
a lack detection method and a lock detection circuit for
a motor for a power-folding mirror, which are capable of
correctly detecting a motor-locked state.
[0008] A lock detection method for a motor for a power-
folding mirror according to the present invention is de-
fined by claim 1.
[0009] A lock detection circuit for a motor for a power-
folding mirror according to the present invention is de-
fined by claim 2.

FIG. 1 is a circuit diagram illustrating embodiment 1
not forming part of the present invention;
FIG. 2 is a diagram of the operation waveform where
an FET 1 is periodically turned off during normal ro-
tation driving (the operation waveform where an FET
2 is periodically turned off during reverse rotation
driving in embodiment 1, and the operation wave-
form during normal rotation driving in embodiment 2
are the same as this one) ;
FIG. 3 is a diagram of the operation waveform where
an FET 4 is periodically turned off during normal ro-
tation driving in embodiment 1 (the operation wave-
form where an FET 3 is periodically turned off during
reverse rotation driving in embodiment 1, and the
operation waveform during reverse rotation driving
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in embodiment 2 are the same as this one) ; and
FIG. 4 is a diagram of a circuit according to embod-
iment 2 of the present invention.

[Embodiment 1]

[0010] An embodiment of the invention of the present
invention is shown in FIG. 1. First, the overview of the
entire circuit will be described. A motor 10 is a drive motor
for a mirror rotation unit (not shown) for a power-folding
mirror, and consists of a DC brush motor. Four FETs
(electric field effect transistors) 1 to 4 constitutes an H-
bridge drive circuit 12 for reversibly driving a motor 10.
Voltage detection circuits 14 and 16 detect the voltages
(potentials relative to ground) of one terminal 10a and
the other terminal 10b of the motor 10, respectively. A
switch circuit 18 is driven by a driver’s mirror switch op-
eration (an operation to instruct a movement in a folding
direction or a returning direction) in the vehicle, and gen-
erates a command according to that operation. A CPU
20, upon the receipt of the command from the switch
circuit 18, the relevant pair from among the FETs 1 to 4
is turned on to drive the motor 10 in the relevant direction.
The CPU 20 continues to make the FETs 1 to 4 on once
it receives the command from the switch circuit 18. During
the driving of the motor 10, the CPU 20 monitors a voltage
detected by the voltage detection circuit 14 or 16, deter-
mines the motor10 as being in a locked state (a state in
which the mirror rotation unit is mechanically locked at
an end position of the movement, i.e., the folded position
or the return position, by a stopper) when the voltage
crosses (is larger than or smaller than) a predetermined
threshold value, and turns the FETs 1 to 4 off to halt the
power supply to the motor 10. A battery 22 is a 12 V
battery to be mounted on a vehicle, and is used as a
power source for driving the motor 10. A constant voltage
power supply circuit 24 outputs a constant voltage of 5
V using the battery 22 as its power source. This constant
voltage is used for a power source for driving the CPU
20, and a power source for operating each voltage limiter
circuit in the voltage detection circuits 14 and 16.
[0011] Next, the details of the components of the cir-
cuits will be described. The H-bridge drive circuit 12 con-
sists of four switching transistors: the FETs 1 and 2 each
formed of a P-channel FET, and the FETs 3 and 4 each
formed of an N-channel FET. The drains of the FETs 1
and 3 are interconnected, and the drains of the FETs 2
and 4 are interconnected. The sources of the FETs 1 and
2 are connected in common to a positive electrode of the
battery 22, and the sources of the FETs 3 and 4 are
grounded. The terminal 10a of the motor 10 is connected
to the drains of the FETs 1 and 3, and the other terminal
10b is connected to the drains of the FETs 2 and 4.
[0012] The voltage detection circuit 14 consists of a
resistive voltage divider circuit formed of serially-con-
nected resistances R1 and R2, and a limiter circuit formed
of diodes D1 and D2. One end of the serial connection
circuit formed of the resistances R1 and R2 is connected

to the terminal 10a of the motor 10, and the other end is
grounded. A point of connection 26 of the resistances R1
and R2 is connected to an A/D conversion input terminal
P2 of the CPU 20. Between the point of connection 26
of the resistances R1 and R2, and the 5 V constant po-
tential, the diode D1 is connected in a forward direction
from the point of connection 26 toward the 5 V constant
potential. Between the ground potential and the point of
connection 26 of the resistances R1 and R2, the diode
D2 is connected in a forward direction from the ground
potential toward the point of connection 26. According to
the aforementioned configuration, a voltage resulting
from the voltage of the terminal 10a of the motor 10 being
divided by the resistances R1 and R2 is input to the A/D
conversion input terminal P2 of the CPU 20 and detected.
Also, when this divided voltage becomes equal or higher
than a voltage of 5 V plus the diode D1’s forward voltage,
the diode D1 turns on, maintaining the voltage at 5 V plus
the diode D1’s forward voltage. Also, when the divided
voltage becomes equal or lower than a voltage of 0 V
minus the diode D2’s forward voltage, the diode D2 turns
on, maintaining the voltage at 0 V minus the diode D2’ s
forward voltage.
[0013] The voltage detection circuit 16 is constructed
in a manner similar to the voltage detection circuit 14. In
other words, the voltage detection circuit 16 consists of
a resistive voltage divider circuit formed of serially-con-
nected resistances R3 and R4, and a limiter circuit formed
of diodes D3 and D4. One end of the serial connection
circuit formed of the resistances R3 and R4 is connected
to the terminal 10b of the motor 10, and the other end is
grounded. A point of connection 28 of the resistances R3
and R4 is connected to an A/D conversion input terminal
P5 of the CPU 20. Between the point of connection 28
of the resistances R3 and R4, and the 5 V constant po-
tential, the diode D3 is connected in a forward direction
from the connection point 28 toward the 5 V constant
potential. Between the ground potential and the point of
connection 28 of the resistances R3 and R4, the diode
D4 is connected in a forward direction from the ground
potential toward the point of connection 28. According to
the aforementioned configuration, a voltage resulting
from the voltage of the terminal 10b of the motor 10 being
divided by the resistances R3 and R4 is input to the A/D
conversion input terminal P5 of the CPU 20 and detected.
Also, when this divided voltage becomes equal or higher
than a voltage of 5 V plus the diode D3’ s forward voltage,
the diode D3 turns on, maintaining the voltage at 5 V plus
the diode D3’s forward voltage. Also, when the divided
voltage becomes equal or lower than a voltage of 0 V
minus the diode D4’ s forward voltage, the diode D4 turns
on, maintaining the voltage at 0 V minus the diode D4’s
forward voltage.
[0014] A command for folding or a command for re-
turning, from the switch circuit 18, is input to the CPU 20,
and the CPU 20 outputs signals for turning on or off the
FETs 3, 1, 4 and 2, from output terminals P1, P3, P4 and
P6, respectively, to drive the motor 10 in the relevant

3 4 



EP 2 610 109 B1

4

5

10

15

20

25

30

35

40

45

50

55

direction. The operation of the motor 10 will be described
for each drive direction.

(1) Case of normal rotation driving

[0015] When the motor 10 is driven in normal rotation
(here, driving in the folding direction), both the FETs 1
and 4 are turned on, and both the FETs 2 and 3 are turned
off. As a result, current from the battery 22 flows in the
sequence of the battery 22, the FET 1, the motor 10, the
FET 4 and the ground, and the motor 10 is driven in nor-
mal rotation. During this driving, the CPU 20 periodically
turns off either the FET 1 or the FET 4 for a necessary
period of time to monitor the output voltage of the voltage
detection circuit 14 or 16, and determines whether or not
the motor 10 is locked. When the FET 1 or FET 4 is
periodically turned on or off in order to drive the motor
10 under PWM (pulse-width modulation) control, the out-
put voltage of the voltage detection circuit 14 or 16 can
be monitored using an off period in that control. The op-
eration for the case where the FET 1 is periodically turned
off and that for the casewhere the FET 4 is periodically
turned off will respectively be described below.

a) Case where the FET 1 is periodically turned off

[0016] Where the FET 1 on the high side (the high-
potential side) is periodically turned off, the output voltage
of the voltage detection circuit 14 is monitored. In other
words, when the FET 1 is turned off during the normal
rotation driving of the motor 10, the power supply from
the battery 22 is interrupted and the motor 10 generates
power by means of its inertial rotation. At this time, since
the terminal 10b of the motor 10 is grounded via the FET
4, the potential of the terminal 10a of the motor 10 be-
comes positive by means of the generated voltage, and
this positive potential is divided by the resistances R1
and R2 in the voltage detection circuit 14 and input to the
A/D conversion input terminal P2 of the CPU 20. Mean-
while, when the FET 1 is turned off during the motor 10
being locked, since the voltage generated by the motor
10 is 0 V, the terminal 10a of the motor 10 enters a ground-
ed state via the motor 10 and the FET 4. Accordingly,
the voltage input to the A/D conversion input terminal P2
of the CPU 20 at this time becomes 0 V. In the CPU 20,
a voltage between the voltage when the motor 10 iner-
tially rotates during the FET 1 being off and the voltage
when the motor 10 is locked during the FET 1 being off
is set as a threshold value for the voltage input to the A
/D conversion input terminal P2. The CPU 20 continues
to drive the motor 10 when the voltage input to the A/D
conversion input terminal P2 is equal or higher than this
threshold value. Meanwhile, when the voltage is lower
than the threshold value, the FET 1 is maintained to be
off as it is, and further turns the FET 4 off to halt the
driving of the motor 10.
[0017] FIG. 2 shows an operation where of the FET 1
is periodically turned off. This operation is one where the

FET 1 is periodically turned on or off in a manner such
that the duty ratio can be varied, thereby driving the motor
10 under PWM control, and at that time, the output volt-
age of the voltage detection circuit 14 is monitored utiliz-
ing an off period of the FET 1. FIG. 2 (a) indicates the
voltage input to the A/D conversion input terminal P2 of
the CPU 20. The FET 1 is repeatedly turned on or off in
a cycle of 2 to 3 milliseconds. A voltage Vm of the input
terminal P2 during the FET 1 being on is substantially
equal to the voltage resulting from dividing the voltage
of the battery 22 by the resistances R1 and R2. The volt-
age of the input terminal P2 when the FET 1 is off and
the motor 10 is not locked becomes positive by means
of the voltage generated by the motor 10 except a tem-
poral decrease due to a surge voltage causing immedi-
ately after the FET 1 being turned off. Meanwhile, the
voltage of the input terminal P2 when the FET 1 is off
and the motor 10 is locked becomes 0 V since the motor
10 generates no power. Accordingly, a threshold value
is set to a voltage between the voltage of the input ter-
minal P2 when the FET 1 is off and the motor 10 is not
locked, and the voltage of the input terminal P2 when the
FET 1 is off and the motor 10 is locked, and the voltage
value of the input terminal P2 is detected at a timing in
which the part of the voltage decrease due to the surge
voltage causing immediately after the FET 1 being turned
off is excluded. Consequently, the CPU 20 can make
determination of whether or not the motor 10 is locked,
as shown in FIG. 2 (b). According to this method in which
the high-side FET 1 is periodically turned off, the voltage
detected by the voltage detection circuit 14 during the
FET 1 being off is determined according to the voltage
generated by the motor 10, not depending on the voltage
of the battery 22. Accordingly, even though the voltage
of the battery 22 fluctuates, no effect thereof will be
caused, making it possible to correctly make determina-
tion of whether or not the motor 10 is locked. When the
CPU 20 determines the motor 10 as being in a locked
state, it halts the driving of the motor 10. However, in
FIG. 2 (a), for the convenience of the explanation, the
case where the FET 1 is repeatedly turned on and off
after the motor 10 is determined as being locked (i.e.,
the driving of the motor 10 is not halted) is shown.
[0018] Although the CPU 20 can immediately deter-
mines the motor 10 as being locked once it detects the
voltage of the input terminal P2 becoming lower than the
threshold value, an erroneous detection may occur in this
method. Therefore, it is possible to determine the motor
10 as being locked only by a voltage lower than the
threshold value being consecutively detected a prede-
termined number of times. For example, the voltage val-
ue of the input terminal P2 is repeatedly detected plural
times during one off period of the FET 1, and the motor
10 is determined as being locked when a voltage lower
than the threshold value is consecutively detected a pre-
determined number of times. Alternatively, it is also pos-
sible to detect the voltage value of the input terminal P2
once during one off period of the FET 1 and determine
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the motor 10 as being locked when a voltage lower than
the threshold value is consecutively detected a predeter-
mined number of times during plural off periods of the
FET 1.

b) Case where the FET 4 is periodically turned off (pattern 
1)

[0019] When the low side (the low-potential side) FET
4 is periodically turned off, the output voltage of the volt-
age detection circuit 16 is monitored. In other words,
when the FET 4 is turned off during the motor 10 being
driven in normal rotation, since the terminal 10b of the
motor 10 is grounded via the resistances R3 and R4,
which each have a large resistance value, the voltage
applied to the motor 10 is greatly lowered, and the motor
10 generates powers by means of its inertial rotation. As
a result, the voltage of the terminal 10b of the motor 10
becomes a voltage of the voltage of the battery 22 minus
the voltage generated by the motor 10. This voltage is
divided by the resistances R3 and R4 in the voltage de-
tection circuit 16 and input to the A/D conversion input
terminal P5 of the CPU 20. Meanwhile, when the FET 4
is turned off during the motor 10 being locked, since the
voltage generated by the motor 10 is 0 V, the voltage of
the terminal 10b of the motor 10 becomes substantially
equal to the voltage of the battery 22. Accordingly, the
voltage input to the A/D conversion input terminal P5 of
the CPU 20 at this time becomes substantially equal to
a voltage resulting from dividing the voltage of the battery
22 by the resistances R3 and R4. In the CPU 20, a voltage
between the voltage when the motor 10 inertially rotates
during the FET 4 being off and the voltage when the motor
10 is locked during the FET 4 being off is set as a thresh-
old value for the voltage input to the A/D conversion input
terminal P5. The CPU 20 continues to drive the motor 10
when the voltage input to the A/D conversion input ter-
minal P5 is equal or lower than this threshold value.
Meanwhile, when it is higher than the threshold value,
the driving of the motor 10 is halted by maintaining the
FET 4 to be off as it is and further turning the FET 1 off.
In order to avoid an erroneous determination of whether
or not the motor is locked, it is possible to determine the
motor as being locked when a voltage higher than the
threshold value is consecutively detected a predeter-
mined number of times, as described above.
[0020] FIG. 3 shows an operation where of the FET 4
is periodically turned off. This operation is one where the
FET 4 is periodically turned on or off in a manner such
that the duty ratio can be varied, thereby driving the motor
10 under PWM control, and at that time, the output volt-
age of the voltage detection circuit 16 is monitored utiliz-
ing an off period of the FET 4. FIG. 3 (a) indicates the
voltage input to the A/D conversion input terminal P5 of
the CPU 20. The FET 4 is repeatedly turned on or off in
a cycle of 2 to 3 milliseconds. The voltage of the input
terminal P5 during the FET 4 being on is substantially 0
V. The voltage of the input terminal P5 when the FET 4

is off and the motor 10 is not locked becomes a voltage
resulting from dividing a voltage of the voltage of the bat-
tery 22 minus the voltage generated by motor 10 by the
resistances R3 and R4 except a temporal increase due
to a surge voltage causing immediately after the FET 4
being turned off. Meanwhile, the voltage of the input ter-
minal P5 when the FET 4 is off and the motor 10 is locked
becomes substantially equal to a voltage resulting from
dividing the voltage of the battery 22 by the resistances
R3 and R4 since the motor 10 generates no power. Ac-
cordingly, a threshold value is set to a voltage between
the voltage of the input terminal P5 when the FET 4 is
off and the motor 10 is not locked, and the voltage of the
input terminal P5 when the FET 4 is off and the motor 10
is locked, and the voltage value of the input terminal P5
is detected at a timing in which the part of the voltage
increase due to the surge voltage causing immediately
after the FET 4 being turned off is excluded. Consequent-
ly, the CPU 20 can make determination of whether or not
the motor 10 is locked, as shown in FIG. 3 (b) . When
the CPU 20 determines the motor 10 as being in a locked
state, it halts the driving of the motor 10. However, in
FIG. 3 (a), for the convenience of the explanation, the
case where the FET 4 is repeatedly turned on and off
after the motor 10 is determined as being locked (i.e.,
the driving of the motor 10 is not halted) is shown.
[0021] Although the CPU 20 can immediately deter-
mines the motor 10 as being locked once it detects the
voltage of the input terminal P5 becoming higher than
the threshold value, an erroneous detection may occur
in this method. Therefore, it is possible to determine the
motor 10 as being locked only by a voltage higher than
the threshold value being consecutively detected a pre-
determined number of times. For example, the voltage
value of the input terminal P5 is repeatedly detected plu-
ral times during one off period of the FET 4, and the motor
10 is determined as being locked when a voltage higher
than the threshold value is consecutively detected a pre-
determined number of times. Alternatively, it is also pos-
sible to detect the voltage value of the input terminal P5
once during one off period of the FET 4 and determine
the motor 10 as being locked when a voltage higher than
the threshold value is consecutively detected a predeter-
mined number of times during plural off periods of the
FET 4.

c) Case where the FET 4 is periodically turned off (pattern 
2)

[0022] According to the aforementioned "Case where
the FET 4 is periodically turned off (pattern 1)" section,
since the voltage of the terminal 10b of the motor 10 is
affected by the fluctuation of the voltage of the battery
22, an erroneous detection (although the motor is locked,
the motor locking is not detected, or although the motor
is not locked, the motor locking is detected) may occur.
Accordingly, it is possible that the CPU 20 calculates the
difference between the voltage of the battery 22 detected
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by the voltage detection circuit 14 (this can be detected
whether the FET 4 is on or off) and the voltage detected
by the voltage detection circuit 16 during the FET 4 being
off (the difference between the voltages input to the input
terminals P2 and P5), and the motor 10 is determined as
being in a locked state by detecting that that difference
is lower than a predetermined threshold value. According
to this, a locked state can be determined with the effect
of the battery 22’s voltage fluctuation eliminated.

(2) Case of reverse rotation driving

[0023] When the motor 10 is driven in reverse rotation
(here, driving in the returning direction), both the FETs 2
and 3 are turned on, and both the FETs 1 and 4 are turned
off. As a result, current from the battery 22 flows in the
sequence of the battery 22, the FET 2, the motor 10, the
FET 3 and the ground, and the motor 10 is driven in re-
verse rotation. During this driving, either the FET 2 or the
FET 3 is periodically turned off for a necessary period of
time to monitor the output voltage of the voltage detection
circuit 14 or 16, and determines whether or not the motor
10 is locked. When the FET 2 or FET 3 is periodically
turned on or off in order to drive the motor 10 under PWM
control, the output voltage of the voltage detection circuit
14 or 16 can be monitored using an off period in that
control. The operation for the case where the FET 2 is
periodically turned off and that for the case where the
FET 3 is periodically turned off will respectively be de-
scribed below.

a) Case where the FET 2 is periodically turned off

[0024] Where the FET 2 on the high side is periodically
turned off, the output voltage of the voltage detection
circuit 16 is monitored. In other words, when the FET 2
is turned off during the reverse rotation driving of the mo-
tor 10, the power supply from the battery 22 is interrupted
and the motor 10 generates power by means of its inertial
rotation. At this time, since the terminal 10a of the motor
10 is grounded via the FET 3, the potential of the terminal
10b of the motor 10 becomes positive by means of the
generated voltage, and this positive potential is divided
by the resistances R3 and R4 in the voltage detection
circuit 16 and input to the A/D conversion input terminal
P5 of the CPU 20. Meanwhile, when the FET 2 is turned
off during the motor 10 being locked, since the voltage
generated by the motor 10 is 0 V, the terminal 10b of the
motor 10 enters a grounded state via the motor 10 and
the FET 3. Accordingly, the voltage input to the A/D con-
version input terminal P5 of the CPU 20 at this time be-
comes 0 V. In the CPU 20, a voltage between the voltage
when the motor 10 inertially rotates during the FET 2
being off and the voltage when the motor 10 is locked
during the FET 2 being off is set as a threshold value for
the voltage input to the A/D conversion input terminal P5.
The CPU 20 continues to drive the motor 10 when the
voltage input to the A/D conversion input terminal P5 is

equal or higher than this threshold value. Meanwhile,
when the voltage is lower than the threshold value, the
FET 2 is maintained to be off as it is, and further turns
the FET 3 off to halt the driving of the motor 10. According
to this method in which the high-side FET 2 is periodically
turned off, the voltage detected by the voltage detection
circuit 16 during the FET 2 being off is determined ac-
cording to the voltage generated by the motor 10, not
depending on the voltage of the battery 22. Accordingly,
even though the voltage of the battery 22 fluctuates, no
effect thereof will be caused, making it possible to cor-
rectly make determination of whether or not the motor 10
is locked. The operation waveform where the FET 2 is
periodically turned off is similar to the aforementioned
one shown in FIG. 2.

b) Case where the FET 3 is periodically turned off (pattern 
1)

[0025] When the low side (low-potential side) FET 3 is
periodically turned off, the output voltage of the voltage
detection circuit 14 is monitored. In other words, when
the FET 3 is turned off during the motor 10 being driven
in reverse rotation, since the terminal 10a of the motor
10 is grounded via the resistances R1 and R2, which
each have a large resistance value, the voltage applied
to the motor 10 is greatly lowered, and the motor 10 gen-
erates powers by means of its inertial rotation. As a result,
the voltage of the terminal 10a of the motor 10 becomes
a voltage of the voltage of the battery 22 minus the voltage
generated by the motor 10. This voltage is divided by the
resistances R1 and R2 in the voltage detection circuit 14
and input to the A/D conversion input terminal P2 of the
CPU 20. Meanwhile, when the FET 3 is turned off during
the motor 10 being locked, since the voltage generated
by the motor 10 is 0 V, the terminal 10a of the motor 10
becomes substantially equal to the voltage of the battery
22. Accordingly, the voltage input to the A/D conversion
input terminal P2 of the CPU 20 at this time becomes
substantially equal to a voltage resulting from dividing
the voltage of the battery 22 by the resistances R1 and
R2. In the CPU 20, a voltage between the voltage when
the motor 10 inertially rotates during the FET 3 being off
and the voltage when the motor 10 is locked during the
FET 3 being off is set as a threshold value for the voltage
input to the A/D conversion input terminal P2. The CPU
20 continues to drive the motor 10 when the voltage input
to the A/D conversion input terminal P2 is equal or lower
than this threshold value. Meanwhile, when it is higher
than the threshold value, the driving of the motor 10 is
halted by maintaining the FET 3 to be off as it is and
further turning the FET 1 off. In order to avoid an errone-
ous determination of whether or not the motor is locked,
it is possible to determine the motor as being locked when
a voltage higher than the threshold value is consecutively
detected a predetermined number of times, as described
above. The operation waveform where the FET 3 is pe-
riodically turned off is similar to the aforementioned one
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shown in FIG. 3.

c) Case where the FET 3 is periodically turned off (pattern 
2)

[0026] According to the aforementioned "Case where
the FET 3 is periodically turned off (pattern 1) " section,
since the voltage of the terminal 10a of the motor 10 is
affected by the fluctuation of the voltage of the battery
22, an erroneous detection (although the motor is locked,
the motor locking is not detected, or although the motor
is not locked, the motor locking is detected) may occur.
Accordingly, it is possible that the CPU 20 calculates the
difference between the voltage of the battery 22 detected
by the voltage detection circuit 16 (this can be detected
whether the FET 3 is on or off) and the voltage detected
by the voltage detection circuit 14 during the FET 3 being
off (the difference between the voltages input to the input
terminals P5 and P2), and the motor 10 is determined as
being in a locked state by detecting that the difference is
lower than a predetermined threshold value. According
to this, a locked state can be determined with the effect
of the battery 22’s voltage fluctuation eliminated.
[0027] As described above, the case where the motor
10 is driven in normal rotation includes methods in which
the FET 1 is periodically turned off and in which the FET
4 is periodically turned off, while the case where the motor
10 is driven in reverse rotation includes methods in which
the FET 2 is periodically turned off and in which the FET
3 is periodically turned off. Among these, a combination
of the methods in which the high-side FET 1 is periodically
turned off during normal rotation driving and in which the
high-side FET 2 is periodically turned off during reverse
rotation driving can be considered most desirable be-
cause determination of whether or not the motor 10 is
locked can be made with no effect of voltage fluctuations
of the battery 22. Also, in the case of a combination of
the methods in which the low-side FET 4 is periodically
turned off during normal rotation driving and in which the
low-side FET 3 is periodically turned off during reverse
rotation driving, it can be considered desirable to deter-
mine whether or not the motor 10 is locked according to
the difference between the voltages of the input terminals
P2 and P5 in order to eliminate the effect of voltage fluc-
tuations of the battery 22.

[Embodiment 2]

[0028] Another embodiment of the present invention
is shown in FIG. 4. The same reference numerals are
used for the parts in common to those in FIG. 1. This
embodiment is constructed by removing the voltage de-
tection circuit 16 from the embodiment in FIG. 1 to de-
termine whether or not the motor 10 is in a locked state,
using a voltage detected by the voltage detection circuit
14 both during normal rotation driving and reverse rota-
tion driving of the motor 10. In this embodiment, during
normal rotation driving, the FET 1 is periodically turned

off, and during reverse rotation driving, the FET 3 is pe-
riodically turned off. The operation for each driving direc-
tion will be described below.

(1) Case of normal rotation driving

[0029] The operation is the same as those in the afore-
mentioned "a) Case where the FET 1 is periodically
turned off" section in "(1) Case of normal rotation driving"
in embodiment 1 of the invention. The operation wave-
form is similar to the aforementioned one shown in FIG. 2.

(2) Case of reverse rotation driving

[0030] The operation is the same as those in the afore-
mentioned "b) Case where the FET 3 is periodically
turned off" section in "(2) Case of reverse rotation driving"
in embodiment 1. The operation waveform is similar to
the aforementioned one shown in FIG. 3.

Claims

1. A lock detection method for a motor (10) for a power-
folding mirror, the direct current brush motor (10) for
the power-folding mirror being reversibly driven by
an H-bridge drive circuit (12) formed of four switching
elements (FET1, FET2, FET3, FET4), the method
comprising:

periodically turning off one switching element
(FET1, FET2, FET3, FET4) of a pair of switching
elements, which are on, from among the four
switching elements (FET1, FET2, FET3, FET4);
detecting a voltage generated by the direct cur-
rent brush motor (10) during the off period by
means of at least one voltage detection circuit
(14); monitoring a voltage detected by the at
least one voltage detection circuit (14); and de-
termining whether or not the direct current brush
motor (10) as being in a locked state according
to whether or not the voltage detected by the at
least one voltage detection circuit (14) crosses
a predetermined voltage between a voltage
when the direct current brush motor (10) is
locked and a voltage when the direct current
brush motor is not locked,
wherein the lock detection circuit comprising:
an H-bridge drive circuit (12) for the motor for
the power-folding mirror,
wherein the H-bridge drive circuit (12) having
first to fourth switching elements (FET1, FET2,
FET3, FET4), one ends of the first and third
switching elements (FET1, FET3) being inter-
connected, one ends of the second and fourth
switching elements (FET2,FET4) being inter-
connected, another end of each of the first and
second switching elements (FET1, FET2) being
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connected to a battery (22), another end of each
of the third and fourth switching elements (FET3,
FET4) being grounded, the direct current brush
motor (10) being connected between a point of
connection of the first and third switching ele-
ments (FET1, FET3) and a point of connection
of the second and fourth switching elements
(FET2,FET4), the H-bridge drive circuit (12)
driving the direct current brush motor (10) in one
direction by turning the first and fourth switching
elements (FET1,FET4) on and turning the sec-
ond and third switching elements (FET2,FET3)
off, and driving the direct current brush motor
(10) in an opposite direction by turning the sec-
ond and third switching elements (FET2,FET3)
on and turning the first and fourth switching el-
ements (FET1,FET4) off;
characterized in that
the voltage detection circuit (14) has a resist-
ance connected between one terminal (10a) of
the direct current brush motor (10) and a ground,
the voltage detection circuit (14) generating a
voltage according to a potential of the terminal
(10a) of the direct current brush motor (10); and
a lock determination circuit (20) that during the
direct current brush motor (10) being driven in
the one direction by turning the first and fourth
switching elements (FET1, FET4) on and turn-
ing the second and third switching elements
(FET2,FET3) off,
periodically turns the first switching element
(FET1) off and determines the direct current
brush motor (10) as being in a locked state when
a voltage generated at the voltage detection cir-
cuit (14) during the off period is lower than a
predetermined threshold value set to a voltage
between a voltage when the direct current brush
motor (10) is not locked and a voltage when the
direct current brush motor (10) is locked,
and during the direct current brush motor (10)
being driven in the opposite direction by turning
the second and third switching elements (FET2,
FET3) on and turning the first and fourth switch-
ing elements (FET1, FET4) off,
periodically turns the third switching element
(FET3) off and determines the direct current
brush motor (10) as being in a locked state when
a voltage generated at the voltage detection cir-
cuit (14) during the off period is higher than a
predetermined threshold value set to a voltage
between a voltage when the direct current brush
motor (10) is not locked and a voltage when the
direct current brush motor (10) is locked.

2. A lock detection circuit for a motor (10) for a power-
folding mirror, the lock detection circuit comprising:

an H-bridge drive circuit (12) that reversibly

drives the direct current brush motor (10) for the
power-folding mirror via four switching elements
(FET1, FET2, FET3, FET4); a voltage detection
circuit (14) that detects a voltage generated by
the direct current brush motor (10); and
a lock determination circuit (20) that periodically
turns off one switching element of a pair of
switching elements (FET1, FET2, FET3, FET4),
which are on, from among the four switching el-
ements (FET1, FET2, FET3, FET4), and deter-
mines whether or not the direct current brush
motor (10) is in a locked state according to
whether or not a voltage detected by the voltage
detection circuit during the off period crosses a
predetermined voltage between a voltage when
the direct current brush motor (10) is locked and
a voltage when the direct current brush motor
(10) is not locked,
wherein the lock detection circuit comprising:
an H-bridge drive circuit (12) for the motor for
the power-folding mirror,
wherein the H-bridge drive circuit (12) having
first to fourth switching elements (FET1, FET2,
FET3, FET4), one ends of the first and third
switching elements (FET1, FET3) being inter-
connected, one ends of the second and fourth
switching elements (FET2,FET4) being inter-
connected, another end of each of the first and
second switching elements (FET1, FET2) being
connected to a battery (22), another end of each
of the third and fourth switching elements (FET3,
FET4) being grounded, the direct current brush
motor (10) being connected between a point of
connection of the first and third switching ele-
ments (FET1, FET3) and a point of connection
of the second and fourth switching elements
(FET2,FET4), the H-bridge drive circuit (12)
driving the direct current brush motor (10) in one
direction by turning the first and fourth switching
elements (FET1, FET4) on and turning the sec-
ond and third switching elements (FET2,FET3)
off, and driving the direct current brush motor
(10) in an opposite direction by turning the sec-
ond and third switching elements (FET2,FET3)
on and turning the first and fourth switching el-
ements (FET1, FET4) off;
characterized in that
the voltage detection circuit (14) has a resist-
ance connected between one terminal (10a) of
the direct current brush motor (10) and a ground,
the voltage detection circuit (14) generating a
voltage according to a potential of the terminal
(10a) of the direct current brush motor (10); and
a lock determination circuit (20) that during the
direct current brush motor (10) being driven in
the one direction by turning the first and fourth
switching elements (FET1, FET4) on and turn-
ing the second and third switching elements
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(FET2, FET3) off,
periodically turns the first switching element
(FET1) off and determines the direct current
brush motor (10) as being in a locked state when
a voltage generated at the voltage detection cir-
cuit (14) during the off period is lower than a
predetermined threshold value set to a voltage
between a voltage when the direct current brush
motor (10) is not locked and a voltage when the
direct current brush motor (10) is locked,
and during the direct current brush motor (10)
being driven in the opposite direction by turning
the second and third switching elements (FET2,
FET3) on and turning the first and fourth switch-
ing elements (FET1, FET4) off,
periodically turns the third switching element
(FET3) off and determines the direct current
brush motor (10) as being in a locked state when
a voltage generated at the voltage detection cir-
cuit (14) during the off period is higher than a
predetermined threshold value set to a voltage
between a voltage when the direct current brush
motor (10) is not locked and a voltage when the
direct current brush motor (10) is locked.

Patentansprüche

1. Verriegelungserkennungsverfahren für einen Motor
(10) eines elektrisch einklappbaren Spiegels, wobei
der Gleichstrom-Bürstenmotor (10) für den elek-
trisch einklappbaren Spiegel durch eine H-Brücken-
Antriebsschaltung (12) umkehrbar angetrieben wird,
welche aus vier Schaltelementen (FET1, FET2,
FET3, FET4) gebildet ist, wobei das Verfahren die
folgenden Schritte aufweist:

periodisches Abschalten eines Schaltelements
(FET1, FET2, FET3, FET4) eines Paars von ein-
geschalteten Schaltelementen unter den vier
Schaltelementen (FET1, FET2, FET3, FET4);
Erkennen einer von dem Gleichstrom-Bürsten-
motor (10) während des Aus-Zeitraums erzeug-
ten Spannung durch mindestens eine Span-
nungserkennungsschaltung (14); Überwachen
einer durch die mindestens eine Spannungser-
kennungsschaltung (14) erkannten Spannung;
und Feststellen, ob sich der Gleichstrom-Bürs-
tenmotor (10) in einem verriegelten Zustand be-
findet oder nicht, je nachdem, ob die durch die
mindestens eine Spannungserkennungsschal-
tung (14) erkannte Spannung eine vorbestimm-
te Spannung kreuzt, die zwischen einer Span-
nung, bei welcher der Gleichstrom-Bürstenmo-
tor (10) verriegelt ist, und einer Spannung, bei
welcher der Gleichstrom-Bürstenmotor nicht
verriegelt ist, liegt,
wobei eine Verriegelungserkennungsschaltung

aufweist:

eine H-Brücken-Antriebsschaltung (12) für
den Motor des elektrisch einklappbaren
Spiegels, wobei die H-Brücken-Antriebs-
schaltung (12) erste bis vierte Schaltele-
mente (FET1, FET2, FET3, FET4) aufweist,
wobei jeweils ein Ende des ersten und des
dritten Schaltelements (FET1, FET3) mit-
einander verbunden ist, jeweils ein Ende
des zweiten und des vierten Schaltele-
ments (FET2, FET4) miteinander verbun-
den ist, jeweils ein anderes Ende des ersten
und des zweiten Schaltelements (FET1,
FET2) mit einer Batterie (22) verbunden ist,
jeweils ein anderes Ende des dritten und
des vierten Schaltelements (FET3, FET4)
mit Masse verbunden ist, wobei der Gleich-
strom-Bürstenmotor (10) zwischen einem
Verbindungspunkt des ersten und des drit-
ten Schaltelements (FET1, FET3) und ei-
nem Verbindungspunkt des zweiten und
des vierten Schaltelements (FET2, FET4)
verbunden ist, wobei die H-Brücken-An-
triebsschaltung (12) den Gleichstrom-Bürs-
tenmotor (10) in eine Richtung antreibt, in-
dem sie das erste und das vierte Schalte-
lement (FET1, FET4) einschaltet und das
zweite und das dritte Schaltelement (FET2,
FET3) ausschaltet, und den Gleichstrom-
Bürstenmotor (10) in entgegengesetzter
Richtung antreibt, indem sie das zweite und
das dritte Schaltelement (FET2, FET3) ein-
schaltet und das erste und das vierte Schal-
telement (FET1, FET4) ausschaltet;
dadurch gekennzeichnet, dass
die Spannungserkennungsschaltung (14)
einen zwischen einem Anschluss (10a) des
Gleichstrom-Bürstenmotors (10) und Mas-
se verbundenen Widerstand aufweist, wo-
bei die Spannungserkennungsschaltung
(14) eine Spannung entsprechend einem
Potential des Anschlusses (10a) des
Gleichstrom-Bürstenmotors (10) erzeugt;
und
eine Verriegelungsfeststellungsschaltung
(20) vorgesehen ist, die, während der
Gleichstrom-Antriebsmotor (10) durch Ein-
schalten des ersten und des vierten Schal-
telements (FET1, FET4) und durch Ab-
schalten des zweiten und des dritten Schal-
telements (FET2, FET3) in einer Richtung
angetrieben wird,

periodisch das erste Schaltelement
(FET1) ausschaltet und feststellt, dass
sich der Gleichstrom-Bürstenmotor
(10) im verriegelten Zustand befindet,
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wenn die in der Spannungserken-
nungsschaltung (14) während des Aus-
Zeitraums erzeugte Spannung gerin-
ger als ein vorbestimmter Schwellen-
wert ist, der auf eine Spannung einge-
stellt ist, die zwischen einer Spannung,
bei welcher der Gleichstrom-Bürsten-
motor (10) nicht verriegelt ist, und einer
Spannung, bei welcher der Gleich-
strom-Bürstenmotor (10) verriegelt ist,
liegt,

und, während der Gleichstrom-Antriebsmo-
tor (10) durch Einschalten des zweiten und
des dritten Schaltelements (FET2, FET3)
und durch Abschalten des ersten und des
vierten Schaltelements (FET1, FET4) in die
entgegengesetzte Richtung angetrieben
wird,

periodisch das dritte Schaltelement
(FET3) ausschaltet und feststellt, dass
sich der Gleichstrom-Bürstenmotor
(10) im verriegelten Zustand befindet,
wenn die in der ersten Spannungser-
kennungsschaltung (14) während des
Aus-Zeitraums erzeugte Spannung hö-
her als ein vorbestimmter Schwellen-
wert ist, der auf eine Spannung einge-
stellt ist, die zwischen einer Spannung,
bei welcher der Gleichstrom-Bürsten-
motor (10) nicht verriegelt ist, und einer
Spannung, bei welcher der Gleich-
strom-Bürstenmotor (10) verriegelt ist,
liegt.

2. Verriegelungserkennungsschaltung für einen Motor
(10) eines elektrisch einklappbaren Spiegels, wobei
die Verriegelungserkennungsschaltung aufweist:

eine H-Brücken-Antriebsschaltung (12), welche
den Gleichstrom-Bürstenmotor (10) für den
elektrisch einklappbaren Spiegel über vier
Schaltelemente (FET1, FET2, FET3, FET4) um-
kehrbar antreibt;
eine Spannungserkennungsschaltung (14),
welche eine durch den Gleichstrom-Bürstenmo-
tor (10) erzeugte Spannung erkennt; und
eine Verriegelungsfeststellungsschaltung (20),
welche periodisch ein Schaltelement eines
Paars von eingeschalteten Schaltelementen
(FET1, FET2, FET3, FET4) unter den vier Schal-
telementen (FET1, FET2, FET3, FET4) aus-
schaltet, und feststellt, ob sich der Gleichstrom-
Bürstenmotor (10) im verriegelten Zustand be-
findet oder nicht, je nachdem, ob eine durch die
Spannungserkennungsschaltung während des
Aus-Zeitraums erkannte Spannung eine vorbe-

stimmte Spannung kreuzt, die zwischen einer
Spannung, bei welcher der Gleichstrom-Bürs-
tenmotor (10) verriegelt ist,
und einer Spannung, bei welcher der Gleich-
strom-Bürstenmotor (10) nicht verriegelt ist,
liegt,
wobei die Verriegelungserkennungsschaltung
aufweist:

eine H-Brücken-Antriebsschaltung (12) für
den Motor des elektrisch einklappbaren
Spiegels, wobei die H-Brücken-Antriebs-
schaltung (12) erste bis vierte Schaltele-
mente (FET1, FET2, FET3, FET4) aufweist,
wobei jeweils ein Ende des ersten und des
dritten Schaltelements (FET1, FET3) mit-
einander verbunden ist, jeweils ein Ende
des zweiten und des vierten Schaltele-
ments (FET2, FET4) miteinander verbun-
den ist, jeweils ein anderes Ende des ersten
und des zweiten Schaltelements (FET1,
FET2) mit einer Batterie (22) verbunden ist,
jeweils ein anderes Ende des dritten und
des vierten Schaltelements (FET3, FET4)
mit Masse verbunden ist, wobei der Gleich-
strom-Bürstenmotor (10) zwischen einem
Verbindungspunkt des ersten und des drit-
ten Schaltelements (FET1, FET3) und ei-
nem Verbindungspunkt des zweiten und
des vierten Schaltelements (FET2, FET4)
verbunden ist, wobei die H-Brücken-An-
triebsschaltung (12) den Gleichstrom-Bürs-
tenmotor (10) in eine Richtung antreibt, in-
dem sie das erste und das vierte Schalte-
lement (FET1, FET4) einschaltet und das
zweite und das dritte Schaltelement (FET2,
FET3) ausschaltet, und den Gleichstrom-
Bürstenmotor (10) in entgegengesetzter
Richtung antreibt, indem sie das zweite und
das dritte Schaltelement (FET2, FET3) ein-
schaltet und das erste und das vierte Schal-
telement (FET1, FET4) ausschaltet;
dadurch gekennzeichnet, dass
die Spannungserkennungsschaltung (14)
einen zwischen einem Anschluss (10a) des
Gleichstrom-Bürstenmotors (10) und Mas-
se verbundenen Widerstand aufweist, wo-
bei die Spannungserkennungsschaltung
(14) eine Spannung entsprechend einem
Potential des Anschlusses (10a) des
Gleichstrom-Bürstenmotors (10) erzeugt;
und
eine Verriegelungsfeststellungsschaltung
(20) vorgesehen ist, die, während der
Gleichstrom-Antriebsmotor (10) durch Ein-
schalten des ersten und des vierten Schal-
telements (FET1, FET4) und durch Ab-
schalten des zweiten und des dritten Schal-
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telements (FET2, FET3) in einer Richtung
angetrieben wird,

periodisch das erste Schaltelement
(FET1) ausschaltet und feststellt, dass
sich der Gleichstrom-Bürstenmotor
(10) im verriegelten Zustand befindet,
wenn die in der Spannungserken-
nungsschaltung (14) während des Aus-
Zeitraums erzeugte Spannung gerin-
ger als ein vorbestimmter Schwellen-
wert ist, der auf eine Spannung einge-
stellt ist, die zwischen einer Spannung,
bei welcher der Gleichstrom-Bürsten-
motor (10) nicht verriegelt ist, und einer
Spannung, bei welcher der Gleich-
strom-Bürstenmotor (10) verriegelt ist,
liegt,

und, während der Gleichstrom-Antriebsmo-
tor (10) durch Einschalten des zweiten und
des dritten Schaltelements (FET2, FET3)
und durch Abschalten des ersten und des
vierten Schaltelements (FET1, FET4) in die
entgegengesetzte Richtung angetrieben
wird,

periodisch das dritte Schaltelement
(FET3) ausschaltet und feststellt, dass
sich der Gleichstrom-Bürstenmotor
(10) im verriegelten Zustand befindet,
wenn die in der ersten Spannungser-
kennungsschaltung (14) während des
Aus-Zeitraums erzeugte Spannung hö-
her als ein vorbestimmter Schwellen-
wert ist, der auf eine Spannung einge-
stellt ist, die zwischen einer Spannung,
bei welcher der Gleichstrom-Bürsten-
motor (10) nicht verriegelt ist, und einer
Spannung, bei welcher der Gleich-
strom-Bürstenmotor (10) verriegelt ist,
liegt.

Revendications

1. Procédé de détection de verrouillage pour un moteur
(10) destiné à un miroir escamotable électrique, le
moteur à balai à courant continu (10) destiné au mi-
roir escamotable électrique étant commandé de fa-
çon réversible par un circuit de commande en pont
à forme de H (12) constitué de quatre éléments de
commutation (FET1, FET2, FET3, FET4), le procédé
comprenant le fait de :

bloquer, de façon périodique, un élément de
commutation (FET1, FET2, FET3, FET4) d’une
paire d’éléments de commutation, lesquels sont

débloqués, parmi les quatre éléments de com-
mutation (FET1, FET2, FET3, FET4) ; détecter
une tension générée par le moteur à balai à cou-
rant continu (10) pendant la période de blocage
au moyen d’au moins un circuit de détection de
tension (14) ; surveiller une tension détectée par
le, au moins un, circuit de détection de tension
(14) ; et déterminer si le moteur à balai à courant
continu (10) se trouve, ou non, à l’état verrouillé
selon que la tension détectée par le, au moins
un, circuit de détection de tension (14) passe,
ou ne passe pas, par une tension prédéterminée
comprise entre une tension générée lorsque le
moteur à balai à courant continu (10) est ver-
rouillé et une tension générée lorsque le moteur
à balai à courant continu n’est pas verrouillé,

dans lequel le circuit de détection de verrouillage
comprend :

un circuit de commande en pont à forme de H
(12) pour le moteur destiné au miroir escamo-
table électrique, dans lequel le circuit de com-
mande en pont à forme de H (12) comportant
des éléments de commutation, du premier au
quatrième, (FET1, FET2, FET3, FET4), les pre-
mières extrémités des premier et troisième élé-
ments de commutation (FET1, FET3) étant in-
terconnectées, les premières extrémités des
deuxième et quatrième éléments de commuta-
tion (FET2, FET4) étant interconnectées, l’autre
extrémité de chacun des premier et deuxième
éléments de commutation (FET1, FET2) étant
connectées à une batterie (22), l’autre extrémité
de chacun des troisième et quatrième éléments
de commutation (FET3, FET4) étant mise à la
terre, le moteur à balai à courant continu (10)
étant connecté entre un point de connexion des
premier et troisième éléments de commutation
(FET1, FET3) et un point de connexion des
deuxième et quatrième éléments de commuta-
tion (FET2, FET4), le circuit de commande en
pont à forme de H (12) entraînant le moteur à
balai à courant continu (10) dans une première
direction par le déblocage des premier et qua-
trième éléments de commutation (FET1, FET4)
et le blocage des deuxième et troisième élé-
ments de commutation (FT2, FT3), et entraînant
le moteur à balai à courant continu (10) dans
une direction opposée (FT2, FT3) par le déblo-
cage des deuxième et troisième éléments de
commutation (FT2, FT3) et le blocage des pre-
mier et quatrième éléments de commutation
(FET1, FET4) ;

caractérisé en ce que
le circuit de détection de tension (14) comporte une
résistance connectée entre une première borne
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(10a) du moteur à balai à courant continu (10) et la
terre, le circuit de détection de tension (14) générant
une tension en fonction d’un potentiel de la borne
(10a) du moteur à balai à courant continu (10) ; et

un circuit de détermination de verrouillage (20),
lequel pendant que le moteur à balai à courant
continu (10) est entraîné dans la première direc-
tion par le déblocage des premier et quatrième
éléments de commutation (FET1, FET4) et le
blocage des deuxième et troisième éléments de
commutation (FET2, FET3),
bloque, de façon périodique, le premier élément
de commutation (FET1) et détermine le moteur
à balai à courant continu (10) comme étant à
l’état verrouillé lorsqu’une tension, générée au
niveau du circuit de détection de tension (14)
pendant la période de blocage, est inférieure à
une valeur de seuil prédéterminée établie à une
tension se situant entre une tension générée
lorsque le moteur à balai à courant continu (10)
n’est pas verrouillé et une tension générée lors-
que le moteur à balai à courant continu (10) est
verrouillé,
et pendant que le moteur à balai à courant con-
tinu (10) est entraîné dans la direction opposée
par le déblocage des deuxième et troisième élé-
ments de commutation (FET2, FET3) et le blo-
cage des premier et quatrième éléments de
commutation (FET1, FET4),
bloque, de façon périodique, le troisième élé-
ment de commutation (FET3) et détermine le
moteur à balai à courant continu (10) comme
étant dans un état verrouillé lorsqu’une tension
générée au niveau du circuit de détection de ten-
sion (14) pendant la période de blocage est plus
élevée qu’une valeur de seuil prédéterminée
établie à une tension comprise entre un tension
générée lorsque le moteur à balai à courant con-
tinu (10) n’est pas verrouillé et une tension gé-
nérée lorsque le moteur à balai à courant continu
(10) est verrouillé.

2. Circuit de détection de verrouillage pour un moteur
(10) destiné à un miroir escamotable électrique, le
circuit de détection de verrouillage comportant :

un circuit de commande en pont à forme de H
(12) qui commande de façon réversible le mo-
teur à balai à courant continu (10) destiné au
miroir escamotable électrique par l’intermédiai-
re de quatre éléments de commutation (FET1,
FET2, FET3, FET4) ; un circuit de détection de
tension (14) qui détecte une tension générée
par le moteur à balai à courant continu (10) ; et
un circuit de détermination de verrouillage (20)
qui bloque, de façon périodique, l’un des élé-
ments de commutation d’une paire d’éléments

de commutation (FET1, FET2, FET3, FET4),
lesquels sont débloqués, parmi les quatre élé-
ments de commutation (FET1, FET2, FET3,
FET4), et qui détermine si le moteur à balai à
courant continu (10) se trouve, ou non, dans un
état verrouillé selon que la tension détectée par
le circuit de détection de tension pendant la pé-
riode de blocage croise, ou non, une tension pré-
déterminée générée lorsque le moteur à balai à
courant continu (10) est verrouillé et une tension
générée lorsque le moteur à balai à courant con-
tinu (10) n’est pas verrouillé,

dans lequel le circuit de détection de verrouillage
comprend :

un circuit de commande en pont à forme de H
(12) pour le moteur destiné au miroir escamo-
table électrique dans lequel le circuit de com-
mande en pont à forme de H (12) comporte des
éléments de commutation, du premier au qua-
trième (FET1, FET2, FET3, FET4), les premiè-
res extrémités des premier et troisième élé-
ments de commutation (FET1, FET3) étant in-
terconnectées, les premières extrémités des
deuxième et quatrième éléments de commuta-
tion (FET2, FET4) étant interconnectées, l’autre
extrémité de chacun des premier et deuxième
éléments de commutation (FET1, FET2) étant
connectée à une batterie (22), l’autre extrémité
de chacun des troisième et quatrième éléments
de commutation (FET3, FET4) étant mise à la
terre, le moteur à balai à courant continu (10)
étant connecté entre un point de connexion des
premier et troisième éléments de commutation
(FET1, FET3) et un point de connexion des
deuxième et quatrième éléments de commuta-
tion (FET2, FET4), le circuit de commande en
pont à forme de H (12) entraînant le moteur à
balai à courant continu (10) dans une première
direction en débloquant les premier et quatrième
éléments de commutation (FET1 , FET4) et en
bloquant les deuxième et troisième éléments de
commutation (FET2, FET3), et entraînant le mo-
teur à balai à courant continu (10) dans une di-
rection opposée en débloquant les deuxième et
troisième éléments de commutation (FET2,
FET3) et en bloquant les premier et quatrième
éléments de commutation (FET1, FET4) ;

caractérisé en ce que

le circuit de détection de tension (14) comporte
une résistance connectée entre une borne (10a)
du moteur à balai à courant continu (10) et la
terre, le circuit de détection de tension (14) gé-
nérant une tension en fonction d’un potentiel de
la borne (10a) du moteur à balai à courant con-
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tinu (10) ; et
un circuit de détermination de verrouillage (20),
lequel, pendant que le moteur à balai à courant
continu (10) est entraîné dans la première direc-
tion par le déblocage des premier et quatrième
éléments de commutation (FET1, FET4) et le
blocage des deuxième et troisième éléments de
commutation (FET2, FET3),
bloque, de façon périodique, le premier élément
de commutation (FET1) et détermine le moteur
à balai à courant continu (10) comme étant dans
un état verrouillé lorsqu’une tension, générée
au niveau du circuit de détection de tension (14)
pendant la période de blocage, est inférieure à
une valeur de seuil prédéterminée établie à une
tension comprise entre une tension générée
lorsque le moteur à balai à courant continu (10)
n’est pas verrouillé et une tension générée lors-
que le moteur à balai à courant continu (10) est
verrouillé,
et pendant que le moteur à balai à courant con-
tinu (10) est entraîné dans la direction opposée
par le déblocage des deuxième et troisième élé-
ments de commutation (FET2, FET3) et le blo-
cage des premier et quatrième éléments de
commutation (FET1, FET4),
bloque, de façon périodique le troisième élé-
ment de commutation (FET3) et détermine le
moteur à balai à courant continu (10) comme
étant dans un état verrouillé lorsqu’une tension,
générée au niveau du circuit de détection de ten-
sion (14) pendant la période de blocage, est su-
périeure à une valeur de seuil prédéterminée
établie à une tension comprise entre une tension
générée lorsque le moteur à balai à courant con-
tinu (10) n’est pas verrouillé et une tension gé-
nérée lorsque le moteur à balai à courant continu
(10) est verrouillé.
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